Abstract-Power electronic-controlled switch has been used with a high-temperature superconductor (HTS) to develop an advanced high Q resonant circuit. With a HTS, a very high Q circuit can be achieved; consequently special aspects such as high voltage generation can be theoretically and practically realized. Theoretical study has been carried out for this concept and method, and this paper describes the theory of this high Q resonant circuit and the operational principle.
INTRODUCTION
An electronic resonant circuit with a power electroniccontrolled switch has been explored with regard to its special aspects of using a high Tc superconductor (HTS) [1, 2] . The circuit special aspects have been studied, and especially to form a method of very high voltage generation from a low voltage source. This high voltage generation method using the high Q resonant circuit mainly consists of a HTS inductor, a DC battery source, a high voltage capacitor, and an electronic switch. As a basic principle of operational approach, a low voltage DC power source can be used and its polarity is reversed at a certain frequency and this control is achieved with an electronic switch. As a fundamental principle, the resonant circuit generates the voltage which is proportional to the circuit Q value. Resistance in the circuit will limit the Q value and therefore voltages that can be achieved in practice; however HTS technology can dramatically reduce the resistance and present a very high Q value in its circuit.
With regard to the power electronic-controlled HTS high Q resonator, both theoretical analysis and practical operation principle will be presented in this paper with the advantages of potentially using a high Q electronic circuit which can be made with HTS Ag-clad (Bi,Pb)2Sr2Ca2Cu3010+1 multi- Both equations describe decaying sinusoids, with Vc(t) approaching a steady state value of VB, and i(t) approaching a steady state value of zero. Now in a circuit using a superconducting inductor and no separate resistor, then R will become very small. If R = 0 Q, then (2) and (3) oR2L±-2R7/2LW ±2e-(n-I)R7/2L(± -nR7,/2LO)
Assuming that the power supply polarity changes at t = n,g/0, after the polarity is changed n times, the build-up VCn is given by e-R/2Lo -e-(n-I)R/2Lo
Vn VB(l+e -nR/2Lo ) + 2V e eR(T/2Lo 
Half a cycle later, Vc(t) = Vc(2g/0w) becomes
If the DC source polarity is reversed every half cycle thereafter then Vc(t) = (Vco + 6VB); -(VcO + 8VB); (VcO + 1OVB); ... etc (9) This is the build-up voltage for an ideal non-resistive circuit. Therefore the positive and negative peak voltages can be described by (9). Consequently in a resistance-less circuit, the voltage across the capacitor C after n cycles will be: Vc (n) = (-l)n+1 ( III. DISCUSSION Practical solution and device can be made as the configuration shown in Fig. 1 . With a HTS, the resonant circuit can be a very high Q circuit, special aspects such as a very high voltage can be built up or a high current can be controlled. With regard to the voltage built up, practically any circuit resistance causes energy dissipation, and for each reversal of the DC source polarity for example, the corresponding increase in voltage is less than 2VB, and the magnitude of the voltage increase gets smaller with each iteration. Any resistance in the circuit will limit the final achievable voltage. To reduce the circuit resistance to near zero leads to an infinite circuit quality factor Q at resonance.
In a series resonant circuit with a power supply Vp = Vmsinw)t, the rms current Imax in the circuit at resonance is Imax = Vm/(R\2) (25) and the voltage across the capacitor Vcmax (rms) is
(26) By assuming that the circuit resistance R is zero, the circuit then has infinite Q at resonant frequency ow0 = IN(LC) rad s1 This leads to an infinite value of Vc generated and a very large potential current. This device therefore is able to provide controls of both high voltages and high currents.
HTS technology is critical for this method to be practical. HTS wires can be used to achieve the very high Q inductor to make this method viable; on the other hand the conventional inductor technique can not make this method applicable. The high Q inductor is able to be realized by using HTS Ag-clad (Bi,Pb)2Sr2Ca2Cu30O1x wires, which have potential capability to make the inductor winding [3] [4] [5] . The HTS inductor virtually has no resistance for a DC current operation; however loss will be generated even at a relative low value and low frequency AC application, which however does not affect this application significantly [6] .
IV. CONCLUSION A high Q resonant circuit with a power electronic controller has been verified with theoretical and also practical operation analysis, which forms a base to develop this high Q resonant method with HTS technology. The application of this method generates special aspects, such as high voltage built up and high current control, which can be readily achieved by using the newly developed HTS technology.
